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Schools across Mississippi are challenged with educational growth. Since the
enactment of NCLB, Mississippi has been grappling with a decrease in the graduation
rate among its’ public high school students. Despite all the preparation, spent funds, and
professional development for teachers, many students are not being successful on
required subject area tests. The purpose of this study was to determine if benchmark
assessment scores could be used as a predictor of state assessment scores.
This study was guided by 3 research questions and utilized 1 research design. For the
purpose of this study, a simple linear regression correlational research design was used to
develop an equation to determine if the ELS Biology I Benchmark Assessment scores
were a reliable predictor of Mississippi Biology I SATP2 scores. Question 1 sought to
determine the accuracy of the fall ELS Biology I Benchmark Assessment scores on
predicting the Mississippi Biology I SATP2 for high school students. Question 2 sought
to determine the accuracy of the winter ELS Biology I Benchmark Assessment scores on
predicting the Mississippi Biology I SATP2 for high school students. Question 3 sought

to determine the accuracy of the spring ELS Biology I Benchmark Assessment scores on
predicting the Mississippi Biology I SATP2 for high school students.
Data analyses results indicated a statistically significant model for predicting
Mississippi Biology I SATP2 scores for each of the benchmark assessments. Although
the fall administration was statistically significant, it was not very accurate in predicting
SATP2 scores. It was determined that the ELS Biology I Benchmark Assessment could
accurately predict scores on the Mississippi Biology I SATP2 for high school students.
The study concluded with recommendations for future research, especially in the area of
science.
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INTRODUCTION

The academic achievement of students in the United States has been a national
issue of concern for decades. Increasing student achievement has been an issue not only
in the educational arena, but also in the political arena. In fact, since the release of A
Nation at Risk: The Imperative for Educational Reform by former President Ronald
Reagan’s National Commission on Excellence in Education (Scherer, 1983), the
academic achievement of the nation’s students has been under fire. As one indicator of
concern over the academic achievement of the nation’s students, each president of the
United States, over the last three decades, forwarded massive educational reform acts
designed to thrust the education of the students in the United States to the forefront of
other countries. Developed during former President George H. W. Bush’s term and
enacted during former President William Clinton’s presidency, Goals 2000: Educate
America Act (1994), acknowledged America’s decline as a world leader in education and
established what many considered, very lofty, if not unrealistic educational goals for the
nation (Paris, 1994). The intent for Goals 2000 was to rebuild the educational system so
that students in the United States could not only compete with other students globally but
also regain its position as a world leader in education. According to Paris (1994), the act
was comprised of six educational goals concerning school readiness, school completion,
student academic achievement, leadership in math and science, adult literacy, and safe
1

and drug-free schools. Then two additional goals were added to include teacher
professional development and parental participation.
Following the reform efforts of former President Clinton, the presidency of
George W. Bush brought with it the most massive piece of educational reform since the
Elementary and Secondary Education Act of 1965, the No Child Left Behind Act
(NCLB) (Rudalevige, 2003). With the enactment of the NCLB Act came standardsbased education as well as increased measures of educational accountability through high
stakes testing (Rudalevige, 2003). As a result of NCLB, states were mandated to develop
a set of standards that would be assessed each year through formal state-wide
assessments. States were also mandated to provide evidence that student achievement
was increasing on all levels, especially in language arts and mathematics. According to
NCLB, all students attending public schools in the United States should be proficient, as
measured by state yearly tests, in language arts and mathematics by the 2014 academic
year. NCLB also indicated that states could be penalized if all students were not scoring
proficient in language arts and mathematics by the designated time. Moreover, the law
required states to monitor student progress towards proficiency by using a system of
progress monitoring. As a result, the requirements of NCLB and high stakes tests seem
to be the driving forces in schools throughout the United States. However, and in spite of
the mandates of NCLB, student achievement is still an issue of concern for the nation as
the United States continues to lag behind other industrialized nations in terms of student
academic achievement in the content areas of math and science (Hanushek, 2014).
The most recent results of the Program for International Student Assessment
(PISA, 2012), which conducted international assessments and comparison, revealed that
2

in the content area of language arts the United States ranked 36 out of 65 industrial
nations (Kelly et al., 2013). In the content area of mathematics and science, the United
States ranked 38th and 30th, respectively (Kelly et al., 2013). Consequently, while many
of our educational reforms, starting with those spurred by Sputnik, have resulted from the
fear of the United States losing its world dominance because of the academic
achievement of its students, the United States continues to lag behind other nations
academically. In addition to international findings, national findings presented by the
National Assessment of Educational Progress (NAEP) revealed that the academic
achievement of many of the nation’s public school students was at levels below
proficiency.
The results for the 2013 NAEP assessment indicated that 65% and 64% of the
nations’ fourth and eighth grade students, respectively, were not proficient in reading
(National Center for Education Statistics [NCES], 2013). Examinations of mathematics
scores revealed similar outcomes. Well over half of both fourth and eighth graders
scored in ranges that indicated that they were less than proficient in mathematics (NCES,
2013). While not a content area stipulated by NCLB as a content area where 100%
proficiency was mandated, the percentage of students scoring less than proficient in
science is also an area of concern considering the importance of science in the nation’s
quest to remain globally competitive. According to the most recent NAEP science
assessment, 68% of the nations’ students were not proficient in science (NCES, 2013). In
addition to the national data, NAEP also reports data by state which allows for state
comparisons. When data were examined by state, the student scores for the state of
Mississippi were lower than the national average and most often lower than most other
3

states. According to NCES (2013), the average NAEP mathematics score of 231 for
Mississippi fourth grade students was lower than the average score of all other states
except for the state of Louisiana, which also had an average score of 231. Although the
average mathematics score of 271 for Mississippi’s eighth grade students was somewhat
higher than the fourth grade average, it still ranked near the bottom in comparison with
other states and the District of Columbia (rank 48 out of 51). Examination of eighth
grade science scores revealed the scores for Mississippi’s students were lower than the
scores of students in all other states except for California and Alabama, which were not
significantly different than the scores for Mississippi. Lower still were the scores of
minority groups within the state (NCES, 2013). Considering international, national, and
state student academic achievement results, students attending school in the state of
Mississippi demonstrated one of the greatest needs for improvement in academic
achievement.
In efforts to satisfy the demands of NCLB and increase the academic achievement
of its students, the state of Mississippi initiated several state-wide educational strategies
and measures of accountability. When NCLB was signed into law in 2001, Mississippi
developed an accountability system that labeled schools as Star, High Performing,
Successful, Low Performing or At Risk of Failing. According to this model, schools
labeled Low Performing or At Risk of Failure had to:
Develop a school improvement action plan under the direction of the
Mississippi Department of Education along with the district
superintendent, the principal(s), the local school board, and a majority of
the teachers of the Low Performing or the At Risk of Failing School.
4

Upon approval of the school improvement action plan by the Mississippi
Department of Education, technical assistance as well as identification of
funding will be provided to the identified school for the implementation of
the school improvement action plan. This assistance will be provided by
the state department of education. (Mississippi Department of
Education [MDE], 2012, p. 12)
In 2013, the state of Mississippi transitioned to a new accountability system and
changed the labels attached to schools with various measures of student achievement.
Schools within the state are now labeled A, B, C, D, or F schools. Similar to the previous
labels, schools that were labeled D or F were identified as Focus Schools. Beginning
with the 2013 – 2014 school year, those schools identified as Focus Schools were
required to implement Focus Schools interventions for a minimum of 2 years. If the
school’s grade improved, the school would receive a higher grade level but would
continue to be considered a Focus School for federal reporting and would continue to
implement the Focus School interventions for a 2 year minimum.
According to MDE (2014b), the Alpha School District (pseudonym) is currently
rated as a D school district. Not only did the district fail to meet adequate yearly progress
(AYP) for two consecutive years, but the high school graduation rate for the district was
only 69.7% compared to the state average of 75%. As a result of the D rating, which
indicated low measures of student achievement, the district initiated multiple measures to
increase student achievement and high stakes test scores.
In an effort to increase student achievement and increase test scores, the district
initiated professional learning communities (PLC), purchased commercially developed
5

educational programs; provided intensive training on best practices for teachers and
academic leaders, provided tutoring to students during and after school, and purchased
student progress monitoring systems. The district also contracted with Education
Leadership Solutions (ELS) to develop benchmark assessments which the district used
throughout the school year.
According to Bulkley, Christman, Goertz, and Lawrence (2010), interim or
benchmark assessments became an increasingly popular tool in districts seeking to
improve student learning and achievement. Benchmark assessments have many uses and
are typically described as part of an ongoing process in which classroom teachers assess
students’ knowledge and understanding with activity embedded, brief, small-scale tasks
that were linked directly to the current curriculum (Faria et al, 2012). According to Faria
and colleagues, interim or benchmark assessments are adopted at the district level and are
defined as assessments that are administered at regular intervals throughout the school
year to assist educators in monitoring student achievement before the end-of-year
assessment. Benchmark assessments are used to predict student performance on end-of
year assessments, provide information to diagnose student strengths and weaknesses, and
provide evaluative information about curricula, programs or teaching strategies (Bulkey
et al., 2010; Perie, Marion, Gong, & Wurtzel, 2007). Furthermore, districts using these
assessments can track students’ progress at regular intervals throughout the school year.
Problem Statement
NCLB mandated all states to develop accountability models, yearly assessments
and systems to monitor the growth of all students within states. As a result of NCLB
mandates, Mississippi selected the Mississippi Curriculum Test (MCT) and the Subject
6

Area Testing Program (SATP) as its yearly assessments. The MCT was revised in 2007
and the SATP was revised in 2009 to increase the rigor of the tests and are now the
Mississippi Curriculum Test, Second Edition and the SATP2. Scores from these tests
(MCT2 and SATP2) are then used to assign labels of A, B, C, D or F to schools
throughout the state. Currently, Alpha School District is labeled a D school district in
spite of the measures the district had taken to increase student achievement.
One area of particular concern for the district is the SATP2 scores on the Biology
I test. According to the results recorded on the Alpha School District report card (MDE,
2012), well over half (58%) of the 362 student’s scores on the Biology I test were in the
Basic or Minimal category. The latest results also indicated that only 38% of the students
scored in the Proficient range and only 3% of the students scored in the Advanced range.
Consequently, even with the measures taken to increase academic achievement and vast
amounts of federal and state funds spent on programs geared towards the successes of
students on required exams, many of the district’s students are not proficient in science as
measured by the Biology I test. Because these assessments were given at the end of each
academic year, schools were challenged with identifying means to remediate their
learning in efforts of increasing their achievement, hence the use of benchmark
assessments. Therefore, one of the existing problems is that Alpha School District is
spending massive amounts of funds and time on giving the benchmark assessments
without evidence that they were helping.
The Alpha School District has invested considerable resources for the
development and use of a science benchmark assessment. While there is considerable
evidence to support the use of benchmark assessments in reading and at the elementary
7

level, very little research has been done examining the relationship between science
benchmark assessments and student achievement as measured by state assessments in
science for high school students. Furthermore, research has not been conducted in
Mississippi, one of the lowest performing states in the nation, on any type of formative
assessment (benchmark, interim, curriculum based measures [CBM]) in the content area
of science at the high school or elementary school level. Consequently, the primary
problems that supported the need for this study were the lack of empirical evidence
regarding the effectiveness of benchmark science assessment and the void in the literature
on the effectiveness of benchmark assessments in increasing student achievement for
some of the nation’s lowest performing students, those residing in the state of
Mississippi.
Purpose of the Study
Schools across Mississippi are being challenged to demonstrate educational
growth for its students. Since the enactment of NCLB, Mississippi had been grappling
with a decrease in the graduation rate of its’ public high school students (MDE, 2012b).
Despite all the preparation, spent funds, professional development for teachers and the
use of benchmark assessments, many students are not being successful on the required
subject area tests. The purpose of this study was to determine the relationship between
students’ scores on three Biology I benchmark assessments and the scores from the
Mississippi Biology I SATP2 for high school students.
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Research Questions
In the Alpha School District, the ELS Biology I Benchmark Assessment was
administered three times a year and the Mississippi Biology I SATP2 was administered
once a year. To fulfill the purpose of this study, the following three research questions
were developed:
1. How accurately do fall ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?
2. How accurately do winter ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?
3. How accurately do spring ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?
Limitations of the Study
Limitations in any study are those influences the researcher cannot control. This
study has two limitations. The first limitation of this study was that it relied on the
teachers to administer the ELS Biology I Benchmark Assessments with fidelity. The
second limitation of this study is that not all participants took all three benchmark
assessments.
Delimitations of the Study
This study was limited to one school high school and two grade levels. This
school district has been implementing benchmark assessments since 2009, which allowed
for a thorough examination of the relationship between benchmark scores and Biology I
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scores. All data used in this study were archived data that had been stored electronically
by ELS and hard copies were stored in the vault in the main office of the high school.
Significance of the Study
One measure of educational accountability for school districts are the results of
the state assessments. State assessments are forms of summative assessments that
provide measures of student performance on annual learning goals. Consequently, the
results of state assessments do not provide information that is useful in monitoring or
improving student learning. On the contrary, results of benchmark assessments, which
can be administered at the classroom, grade, school, or district level, can be used to
monitor student learning and accelerate progress toward meeting annual learning goals
(Herman, Osmundson, & Dietel, 2010). According to Olson (2005), school districts,
worried about how students will perform on end-of-year state assessments, are
increasingly administering benchmark assessments throughout the year to measure
students’ progress and provide teachers with data that could be used to adjust instruction.
The Alpha School District has been using the ELS Benchmark Biology I Assessment as
one means of increasing student achievement on the Mississippi Biology I SATP2
without any evidence of effectiveness. While there is ample research to suggest that
benchmark assessments are effective in monitoring and accelerating student learning in
language arts and mathematics at the elementary level, there is little known about the use
of benchmark assessments in the content area of science and even less about the value of
benchmark assessments in science with high school students.
Despite the lack of evidence, the Alpha School District administers the ELS
Biology I Benchmark Assessment three times each school year. In addition to the funds
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spent on the assessments, valuable time is invested in assessing the students three times a
year prior to the Mississippi Biology I SATP2. Examining the relationship between the
scores of the ELS Biology I Benchmark Assessment and the Mississippi Biology I
SATP2 is significant for three primary reasons. First, the results of this study will
provide evidence that can inform the district regarding the usefulness of the current use
ELS Biology I Benchmark Assessments. The results may justify the allocation of
resources to continue the use of the benchmark assessments or the results may signal a
need to reconsider the use of the benchmark assessments. Furthermore, the results of this
study may be used by the district as a lens for examining how the results of the
benchmark assessments are being used in the district. This study is also significant in
that it will fill a void in the literature regarding the use of benchmark assessments in the
content area of science with high school population.
Theoretical Framework
Benchmark assessments are given to monitor students’ progress over a certain
period of time. When administered properly, the scores can identify areas of student’s
weaknesses as well as areas of strengths. The focus of this study dealt with benchmark
assessments and their preparation of students to be successful on subject area test. Black
and Wiliam (2009) and Ramaprasad (1983) identified the three key processes in learning
and teaching that were directed related to formative assessment. They are: (a) where the
learners were in their learning, (b) established where they were going and (c) established
what needed to be done in order to get them there. This idea of learning was directly
related to the theoretical grounding for formative assessment. The idea of formative
assessments relied on feedback. The more feedback students received from instructional
11

leaders lessened the chances for poor performance and ultimately increased student
mastery on end-of-course tests.
Definition of Terms
The following terms were used throughout the study to describe concepts:
1. Educational Leadership Solutions referred to the user-friendly, web-based
data storage and test bank system that enabled schools to track student
progress as well as diagnosis the strengths and weaknesses of students
(ELS, 2013).
2. Subject Area Test referred to the end of course assessments required by the
state of Mississippi for those students earning a high school diploma.
Those students must pass all four subject area tests to meet graduation
requirements (MDE, 2014).
3. Formative Assessments referred to a process used by teachers and students
during instruction that provided explicit feedback to adjust ongoing
teaching and learning to improve students’ achievement of intended
instructional outcomes (Chappuis & Chappuis, 2008).
Organization of the Dissertation
This dissertation is organized into five chapters. Chapter I provided the
introductory section which included the problem statement, purpose of the study,
research questions, delimitations of the study, the theoretical framework, and the
definition of terms. Chapter II provided the review of literature as it related to
benchmark assessments and formative assessments. Chapter III included the methods
12

that were used to conduct this study. Chapter IV presented the results of the study and
Chapter V presented the summary and conclusions.
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REVIEW OF THE RELATED LITERATURE

Since the implementation of NCLB, state-wide assessments have increased
tremendously (Braden & Schroeder, 2004). As mandated by NCLB, these common
assessments were designed to ensure that all public school students received a quality
education by holding states and school districts accountable for student learning. There
are two types of assessments, formative and summative (Garrison & Ehringhaus, 2007;
Hosp, 2012). Formative assessments are an integral part of the instructional process and
are used to monitor student progress and provide feedback on effective teaching and
learning to students and teachers. Summative assessments such as common state-wide
end-of-course assessments, to the contrary, are comprehensive assessments that are used
to evaluate student learning at the end of instructional units. This study sought to
determine if benchmark assessment scores could be used as a valid and reliable predictor
of state assessment scores.
Chapter II provides a review of the literature that provided a basis for this study.
The review of literature began with a general description of state assessments and their
purposes followed by the purpose and use of benchmark assessments. This literature
review also addressed state assessments and their purposes, followed by an examination
of the relationship between benchmark assessments and state assessments. Chapter II
14

concludes with a brief summary of the literature reviewed and highlight the gaps in the
literature as they pertain to benchmark assessments and state assessments.
State Assessments
As a result of NCLB and the emphasis on accountability, states were mandated to
develop an assessment system that would assess the students on individual state
standards. According to Hunley, Davies, and Miller (2013), NCLB required school
districts to demonstrate their positive impact on student learning. As a result, students are
taking more tests. According to Jennings and Rentner (2006), in 2002, only 19 states had
annual reading and mathematics test in Grades 3 through 8. However, by 2006 every
state had such testing. In addition, by the 2007-2008 school year, science was included in
this realm of testing. Moreover, according to McIntosh (2011), states with end-of-course
assessments in science, assess biology more than any other science area.
According to McLane (n.d.), state test serve several purposes: (a) they measure
how each student has achieved in comparison to an established standard, or level of
knowledge, that all students are expected to possess at the grade level, (b) the test scores
of all the students in a school are used to determine the success of the school, and (c) the
state is rated by federal government on the basis of the scores of all the schools in the
state. A brief presented by Domalesk (2011) to the Council of Chief State Officers noted
that the main purpose of any state assessment program was to measure student
achievement relative to the state-mandated content standards and to identify students
failing to achieve mastery of that content. This in turn would provide teachers with
information to modify instruction and would aid school districts in identifying strengths
and weaknesses in order to establish priorities in planning educational programs.
15

State assessments, also referred to as high-stakes assessments, are one of the most
controversial issues in the educational system of America (Blazer, 2011). Following the
passage of NCLB, states went from spending $4 million dollars on standardized test to
$1.1 billion by 2008 (ProCon.org, 2014). Such assessments are considered “high-stakes”
because their results are used to make decisions about graduation, grade promotion,
teachers’ jobs and pay, school funding, and school restructuring (Fair Test, 2007; Lewis,
2000; Marchant & Paulson, 2005; Moses & Nanna, 2007; Mulvenon, S. W., Conners, J.
V., & Lenares, D., 2001; Pedulla et al., 2003; von der Embse, 2008;Westchester Institute
for Human Service Research, 2003).
With the emergence of a more formal accountability system, the testing
movement provided incentives or sanctions to students and schools based on scores
(Blazer, 2011). According to the Encyclopedia of Education (n.d.), a position statement
was issued that outlined 12 conditions that must be met to ensure sound implementation
of high-stakes educational testing programs. The conditions were based on The
Standards for Educational and Psychological Association which are:
•

Individual student scores were protected from being used to make
critically important decisions;

•

Students and teachers are not sanctioned for not meeting the standards if
they did not have adequate resources;

•

Test validity must be established for the intended use for the purpose of
testing;

•

The program must list any negative side effects of testing;

•

The test be fully aligned to the curriculum;
16

•

Scores, achievement level, and the test itself should be analyzed;

•

Special accommodations should be provided for ELL students;

•

Special accommodations should be provided for students with disabilities;

•

Scores of ELL and students with disabilities cannot be excluded;

•

Results should be reliable for their intended use; and

•

On-going research should be established for the intended and unintended
consequences of high-stakes testing programs.

According to Encyclopedia of Education (n.d.) those professional standards provide a
useful framework for understanding the limitations and potential benefits of any sound
methodologically assessment.
The Mississippi SATP2 includes end-of-course tests in Algebra I, English II,
Biology I, and U.S. History. The results from the SATP2 multiple choice tests include a
numeric scale, a proficiency level, and a pass/fail status. Students take these tests when
they complete the course and must achieve a passing score in order to obtain a high
school diploma. Students who fail one of the tests can continue to take the test until they
pass it. The accountability system uses the score from each student’s first attempt on the
multiple –choice tests. The English II writing assessment (essay) is not used in the
accountability system (MDE, 2010).
According to the Mississippi SATP2 Interpreting Report Guide (MDE, 2013), the
subject area tests are based on the Mississippi Curriculum Frameworks. The Biology I
Old Framework retest measures understanding of basic biological concepts in the
Mississippi Science Curriculum Framework 2001, as well as the ability to use science
skills and to apply biology knowledge to real-world problem solving and decision
17

making. Students were required to draw on their skills and knowledge of science to
interpret data, apply concepts, and form conclusions. Results for the Biology I Old
Framework Retest are reported through six assessment strands: Nature of Science;
Chemical Basis of Life; The Cell; Genetics and the Molecular Basis of Heredity; Natural
Selection and Diversity; and Ecology.
The New Biology I Framework Assessment measures student’s knowledge of and
skill level in the 2010 Mississippi Science Framework, as well as the ability to use
science skills and to apply biology knowledge to real-world problem solving and decision
making. Students draw on their skills and knowledge of science to interpret data, apply
concepts, and form conclusions. Questions from the following competencies are used to
measure biology achievement and are distributed throughout the test:
1. Inquiry: Students will apply inquiry-based and problem solving processing
and skills to scientific investigations.
2. Biochemical Basis of Life: Students will describe the biochemical basis of
life and explain how energy flows within the living systems.
3. Living Organisms and Their Environment: Students will investigate and
evaluate the interaction between living organisms and their environment.
4. Biological Organization: Students will analyze and explain the structures
and function of the levels of biological organizations.
5. Heredity: Students will be expected to demonstrate an understanding of
the molecular basis of heredity.
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6. Diversity and Biological Change: Students will be expected to
demonstrate an understanding of principles that explain the diversity of
life and biological evolution. (MDE, 2014a, p. 5)
According to the Biology I Interpretative (MDE, 2011a), students are assigned a
scale score which corresponds to a proficiency level. The four levels describe the
content at each level in which the student is expected to know. The levels are:
1. Advanced: Students at the advanced level consistently perform in a
manner clearly beyond that required to be successful in a more advanced
course in the content area.
2. Proficient: Students at the proficient level demonstrate solid academic
performance and mastery of the knowledge and skills required for success
in a more advanced course in the content area.
3. Basic: Students at the basic level demonstrate partial mastery of the
knowledge and skills in the course and may experience difficulty in a
more advanced course in the content area.
4. Minimal: Students at the minimal level are below basic and do not
demonstrate mastery of the knowledge and skills required for success in
the course. (MDE, 2011a, pp 9-11)
All students enrolled in Biology I are required to take and pass the Mississippi
Biology I SATP2 as a requirement for graduation. According to the Mississippi SATP2
Technical Manual (MDE, 2013), student scores are reported as a scale score in which
each score is linked to a proficiency level. The scale scores are used to determine the
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rating schools and districts receive. Those performance levels can be equated to school
funding or school takeovers.
As with any new reform, there were critics as well as advocates. Advocates
believed that the high-stakes tests would: (a) provide the pressure that was needed to
encourage students to work harder, (b) encourage teachers to adopt more effective
teaching practices, (c) provide students with information about their own knowledge and
skills, and (d) provide teachers with a stronger understanding of individual students’
strengths and weaknesses (Blazer, 2011). Critics perceived that high-stakes tests would:
(a) increase students’ risk of failure, (b) hold students and teachers with inequitable
resources accountable to the same standards, (c) narrow and distort the curriculum, and
(d) solidify class and ethnic disparities (Blazer, 2011). Several researchers (Bracey,
2000; Burger & Krueger, 2003; McMillan, 2005; Mika, 2005; Nichols & Berliner, 2008)
also indicated that it appeared that high-stakes testing sent the message that the primary
purpose of learning was to score well on the state test. Consequently, while some view
state testing as an important component of school reform others see it as a threat to the
quality of teaching and learning. Nevertheless, it appears that the mandatory test will
remain a part of the educational system in the U. S. as a means of monitoring adequate
yearly progress (Ax, 2004).
Benchmark Assessments
With the demands for increased school accountability in the wake of standardsbased assessments and demonstrations of adequate yearly progress, came the
proliferation of benchmark assessments (Olson, 2005). The concept of benchmark
testing was founded on the idea of or CBM benchmark assessments. According to
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Mercer, Martinez, Faust, and Mitchell (2012), curriculum-based assessments have been
used for decades as a means of screening large groups of students, in a quick and reliable
way, to identify those at risk of academic failure. Moreover, according to the authors,
since the inception of the Response to Intervention model employed in schools
throughout the nation, CBMs have become common.
Benchmark assessments are referred to as interim, diagnostic, or predictive
assessments given periodically throughout the school year, at specified times during a
curriculum sequence (Herman et al., 2010). The writers contended that these assessments
evaluate students’ knowledge and skills relative to an explicit set of longer-term learning
goals. According to Faria et al. (2012), Coffey (2009), and Herman et al. (2010),
benchmark assessments have four main purposes: (a) communicate expectations for
learning, (b) plan instruction, (c) monitor and evaluate learning, and (d) predict future
performance. Similarly, Goertz, Olah, and Riggan (2009), stated that benchmark
assessments are used to: (a) provide needed information on how well programs,
curriculum and other resources were helping students reach their learning goals, (b) assist
educators in making mid-course modifications if results show that student performance is
lagging, (c) determine if instructional approaches are meeting intended goals, and (d)
evaluate patterns and trends in school-by-school or teacher by teacher performance.
According to Goertz and colleagues (2009), when used this way, benchmark assessments
send a message to teachers, students, and parents regarding what skills are important for
learning and how that learning will be measured. Consequently, there appears to be
several intentions associated with using benchmark assessments. Not only are they used
to track student progress towards meeting requirements for standardized assessments as
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they relate to the state mandated curriculum, but they are also used to assist teachers and
students in monitoring and modifying instruction and learning.
According to Perie et al. (2007) benchmark assessments are generally utilized in
one of the following three ways: instructional purposes, evaluative purposes or predictive
purposes. According to the authors, when benchmark assessments are implemented for
instructional purposes, the results are applied at the classroom level to modify instruction
and curriculum to better accommodate the needs of the students. Bulkey et al., (2010)
described an example of benchmark assessments utilized to guide instruction. The
authors examined data collected from two studies conducted in Philadelphia,
Pennsylvania between the years of 2005 and 2007 on students in Grades 3 through 8.
The populations for both studies, which were conducted by two different entities, were
similar in that they both were predominately minority and low income students. Both
studies also examined the use of benchmark assessments for instructional purposes. That
is, the instructional leaders at the participating schools used benchmark assessments to
evaluate students’ on specific skills and content and to inform their instructional
decisions. Specifically, the schools mapped out five weeks of instruction and at the end
of the instructional period administered the benchmark assessments. Teachers then
analyzed the results of the assessments, developed, and implemented instructional
practices to correct any deficits revealed by the outcomes. It was found that the
benchmark assessments were an important link between district policies and classroom
practices. The authors noted that the benchmark assessments could serve as instructional
purposes and the timeline for use enhanced their potential for such.
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The instructional use of benchmark assessments is grounded in the theoretical
framework of formative assessments articulated by Black and Wiliam (2010). According
to Black and Wiliam (2010), effective formative assessments include students as a part of
the feedback loop that ultimately leads to improved instruction and student learning. In
other words, formative assessments are an ongoing cycle that allows both teachers and
students to adjust what they are currently doing to improve outcomes. However, when
benchmark assessments are used for evaluative and predictive purposes, they depart from
the theoretical foundation of formative assessments forwarded by Black and Wiliam.
However, research conducted by Bulkey et al. (2010) found that some district leaders use
benchmark assessments for the sole purpose of evaluation and prediction.
When used for evaluative purposes, school personnel use the results at the school
or district level to make programmatic changes. The assessments fulfill the evaluative
purpose by providing the school officials with information about how test items linked to
standards and how they were utilized as a tool by teachers. Consistent to the research
findings of Bulkey et al. (2010), Olson (2005) found most benchmark assessments were
used for predictive purposes. According to Olson, benchmark assessments are often used
to predict students’ performance on end-of-year state exams that are used in determining
whether a school meets its AYP target. Similarly, Anozie and Junker (2006) found
benchmark assessments to be typically paper-and-pencil tests given at regular intervals,
from three times a year to monthly, to predict progress toward proficiency on state
accountability exams. Consequently, it can be argued that when used for predictive or
evaluative purposes, benchmark assessments are ineffective formative assessments and
represent only mini-standardized test (Bancroft, 2010; Black and Wiliam, 2010).
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Nevertheless, benchmark assessments have been used in a variety of ways and are
associated with various intentions.
Prior research is somewhat inconsistent in terms of the efficacy of benchmark
assessments. According to Dugger-Roberts (2014), there is no evidence to support the
notion that periodic benchmark assessments are educationally beneficial. Critics feel that
teachers often have the wrong idea of the intentions of benchmark assessments and often
use them in inappropriate ways (Herman, 2009). Moreover, according to Herman (2009),
critics feel that benchmark assessments send the message that only certain types of
knowledge levels or approaches are valued and that the use of benchmark assessments
encourages educators to teach to the test. Faria et al. (2012) found that when benchmark
assessments are properly aligned with the curriculum, they offer positive feedback on
students’ strengths and weaknesses, which in turn allows educators to adjust instructional
delivery and at some times, adjust to the curriculum. Benchmark assessments used
properly offer various ways of assessing learning and by doing so, communicates to all
stakeholders that critical thinking skills and problem solving skills are important and
should be an integral part of the regular curriculum and instruction (Herman et al., 2010).
According to Matthews, Trimble, and Gay (2007) benchmark assessment data are
considered to be here and now data that measures what skills students are acquiring and
what teachers are currently teaching. When benchmark assessment results are delivered
instantly, teachers can use the outcomes in various ways. In research conducted by
Goertz et al. (2009), teachers reported that not only did benchmark assessment results
help them monitor student progress, but the assessments also aided them in identifying
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skill gaps for struggling students and modifying the curriculum and their instructional
delivery.
Relationship Between Benchmark Assessments and State Assessments
NCLB required states to monitor student learning and demonstrate that students
were making progress. The sanctions imposed on districts that did not document progress
were such that the state tests became known as high-stakes tests. Because of the high
stakes associated with the tests, many school districts began using benchmark
assessments as a monitoring tool that was used to predict how well students would
perform on the state tests. This section of Chapter II presents a review of the literature as
it relates to research examining the relationship between the scores on benchmark
assessments and scores on various high-stakes tests.
By far, most of the research conducted on benchmark assessments has been in the
content area of reading for elementary students (Good, Simmons, & Kame’enui, 2001;
McGlinchey & Hixson, 2004; Schilling, Carlisle, Scott, & Zheng, 2007; Stage &
Jacobsen, 2001; VanDerHeyden, Witt, Naquin, & Noell, 2001). A study by Mathes
(2007) examined both the concurrent and predictive validity of the Istation’s Indicators of
Progress (ISIP) benchmark assessment. For concurrent validity, the author correlated
scores on the ISIP to scores on the Dynamic Indicators of Early Literacy (DIBELS). The
predictive validity element correlated ISIP scores to the scores on the Texas Assessment
of Knowledge and Skills (TAKS) for a group of third grade students. Similar to the
current study, Mathes examined whether ISIP benchmark assessment scores served as a
valid and reliable predictor of third grade TAKS scores. The 302 participants for Mathes
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(2007) study were enrolled in four elementary schools of an urban school district in
Dallas, Texas.
According to Mathes (2007), under normal conditions, the district administered
the ISIP benchmark assessments four times a year; once at the beginning of the year
(BOY), twice during the middle of the year (MOY1 and MOY2), and once at the end of
the year (EOY). However, for the study, the students were administered all of the ISIP
benchmark assessments within a 4-week period of time. The ISIP benchmark assessment
has seven subtests: Beginning Sound Fluency, Phonemic Blending Fluency, Letter
Recognition Fluency, Letter Sound Fluency, Nonsense Word Fluency, Timed Reading
with Meaning, and Comprehension. In addition to scores gathered from those seven
subtests, Mathes combined and averaged scores from the Timed Read with Meaning and
Comprehension subtests to form the Reading with Meaning Cluster. The scores from the
three measures (Timed Read with Meaning, Comprehension, and Reading with Meaning
Cluster) were correlated with TAKS reading scale scores for 60 third grade students. The
results of the analyses revealed correlation coefficients ranging from .45 (BOY Timed
Reading with Meaning) to .67 (MOY2 Comprehension). The average correlation
coefficients for the Comprehension, Timed Reading with Meaning and Reading with
Meaning Cluster were .65, .57. and .62, respectively.
While not addressed by the author, Mathes (2007) study was limited in significant
ways. First and foremost, Mathes was not an objective researcher. Mathes is one of the
authors of the ISIP benchmark assessment. Secondly, the author only reported descriptive
statistics, i.e. correlation coefficients. In which case, the author failed to address the
generalizability of the findings. While the author states that the ISIP was a better
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predictor of TAKS than the DIBELS Oral Reading Fluency scores, the only information
provided was the correlation coefficients of both measures. The author did not analyze
data in ways that would produce prediction models. If the correlation coefficients that
were reported are squared to reveal the coefficients of determination, the resulting
statistics reveal that scores on the three ISIP benchmark assessments account for only
45%, at best, of the variance in TAKS scores. Well over 50% of the variance is
unaccounted for based on the coefficients of determination.
Previous research has been somewhat inconsistent regarding the usefulness of
benchmark assessments as predictors of standardized test scores both ample evidence
suggests that they provide good measures of reading ability, although little is known
regarding their usefulness beyond reading at the elementary level. According to Mercer et
al. (2012) there is a paucity of research examining the use of benchmark assessments in
other content areas and even less with high school student populations.
In an attempt to address the paucity of research on benchmark assessments and
high school students, Mercer et al. (2012) investigated the criterion related validity of a
benchmark assessment, Writing Curriculum Based Measurement (WCBM) that included
indicators of writing, with regards to a state mandated writing assessment scores.
Although the study conducted by Mercer et al. (2012) differed from previous studies in
that the authors examined writing scores rather than reading scores, it can be argued that
writing is an extension of reading and that the two subjects are closely related. According
to the authors, neither the WCBM nor either of the indicators of the WCBM explained
more than 25% of the variance in the writing assessment scores. Consequently, the results
of the study conducted by Mercer et al. are not consistent with prior research which
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suggest that reading benchmarks are related to other standardized measures of reading.
While the measures were different (reading vs. writing) the inconsistencies in the
findings may have more to do with the age populations (elementary vs. high school) than
the content areas. While Hunley et al. (2013) found that benchmark assessments were a
reliable predictor of seventh grade achievement as measured by Ohio’s state test,
Rasinski, Rikli and Johnston (2009) with a population of middle and high school students
failed to find a connection for reading benchmarks and state test scores.
Beyond the subject areas of reading and writing, more recently, several
researchers (Clement, Eastwood, & Pinales, 2012; Dugger-Roberts, 2014;
Liemthongsamout, 2012; Payne, 2013; Smith, 2008) have examine the relationships
between various benchmark assessments and high stakes tests. Dugger-Roberts (2014)
examined the relationship between the scores on the Tennessee Comprehensive
Assessment Program (TCAP) and the scores on the Pearson Benchmark Assessment
(PBA) for 1,069 students who were in Grades 3 – 6 during the 2011 – 2012 academic
year. The TCAP and the corresponding PBA assessed the content areas of mathematics
and language. Similar to the current study, the PBA was given in the fall, spring, and
winter. According to Dugger-Roberts (2014), bivariate correlations were computed for
TCAP scores and each PBA (fall, winter, spring) for each content area and grade level.
However, the results reported only listed one correlation coefficient for each content area
and grade level. The reader can only assume that the coefficients reported are an average
of the three PBAs correlated with the TCAP. Nevertheless, the results of the analyses
indicated that the PBA scores were strongly related to the TCAP scores. The average
relationship across grade levels for language arts was .77 and for mathematics the
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average correlation coefficient was .84. The coefficients of determination were .59
(language arts) and .71 (mathematics). Consequently, for Dugger-Roberts (2014) study,
the mathematics PBA was a better predictor of mathematics TCAP scores than the
language arts PBA was of the language arts TCAP. However, both PBA were moderately
accurate in predicting TCAP scores. Similar to the research of Dugger-Roberts (2014),
Smith (2008) examined mathematics scores with a slightly older population.
Using binary regression analyses, Smith (2008) examined the predictive ability of
formative mathematics assessments to predict student achievement as measured by the
state mandated standardized criterion-referenced competency tests (CRCT) in
mathematics. The formative assessment utilized in Smith’s study were developed by the
participating district’s teachers and literacy coaches, using a vendor developed test bank,
and administered quarterly to students in the district. Data analyzed for the study were
gathered from the district’s information database and included CRCT mathematics scores
and three formative assessment scores of students in Grades 6 – 8 for three consecutive
school years (2005, 2006, and 2007). In total, the author used over 2,900 assessment
scores. The results of all binary regression analyses indicated that all formative
assessments were accurate and reliable predictors of which students would pass the
CRCT. On average, the formative assessments predicted student performance with over
80% accuracy. However, the results did vary as to which formative assessment (first,
second, or third quarter) was most accurate in predicting student performance on the
CRCT. For sixth grade students, the first quarter formative assessment was most accurate
and for eighth grade students the third quarter formative assessment was most accurate.
For seventh grade students, the first and third quarter formative assessments were equally
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accurate. In each grade level, the second formative assessment was least accurate. While
no timeline data was provided by Smith, it was assumed by this researcher that the
second quarter formative assessment corresponds to the winter assessment in the present
study. Nevertheless, Smith’s (2008) study demonstrated that formative assessments could
be useful in predicting student success on state tests.
Research conducted by Liemthongsamout (2012) examined the relationship
between language arts and mathematics benchmark assessment scores and state test
scores for students attending school in a Northern California school district. Unlike most
studies examining the relationship between benchmark assessment scores and state test
scores using correlational analysis, Liemthongsamout (2012) examined the relationship
by comparing benchmark assessment scores to state test scores. With scores from a
population of 317 second through fifth grade students, the author used dependent samples
t tests to determine if the benchmark scores differed significantly from the state test
scores. The results indicated that there were no meaningful differences between the
language arts benchmark assessment scores and the language arts state test scores. This
finding indicates that the two scores were related. However, the results of the dependent
samples t test for the mathematics scores revealed a statistically significant difference
between the mathematics benchmark assessment scores and the mathematics state test
scores. Unlike the relationship between the two measures in the content area of language
arts, the two mathematics measures (mathematics benchmark and mathematics state test)
were not related. In terms of predictive validity, it appears that for this district, the
language arts benchmark assessments served the district better than the mathematics
benchmark assessment.
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Research conducted by Clement and colleagues (2012) and Payne (2013)
extended prior research cited by not only including high school student’s data but also
using end of course (EOC) scores in Biology I, English I, Algebra I, and geometry as one
of the measures. Clement and colleagues (2012), in one of the few studies that included a
benchmark assessment in science and an EOC state test, examined relationships between
Florida Comprehensive Assessment Test (FCAT) and the Benchmark Assessment Test
(BAT) for scores for a group of students enrolled in a school district in Broward County,
Florida. According to Clement, the FCAT was revised in 2010 to align more closely with
new state standards and became the FCAT2. In response to the new FCAT2, the BAT
was revised to include a science component and a component to mirror the EOC state
assessments in Algebra I, Biology I, and geometry. According to Clement and
colleagues, previous research had shown the BAT, which was administered twice a year,
to be a reliable predictor of FCAT.
Clement and colleagues (2012) examined the predictive validity of the BAT with
the FCAT2 for students in Grades 3 – 8 and the EOC tests in Algebra I, Biology I, and
geometry for high school students. Using discriminant analyses, Clement and colleagues
determined if the BAT could discriminate between third through eighth students who
scored proficient on the FCAT2 and Algebra I students who scored proficient and their
peers who scored below proficient. Because proficiency levels had not been determined
for the Biology I and geometry EOC test, the author merely analyzed scores on the
Biology I and geometry BAT and Biology I and geometry EOC to determine their
relationship.
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The results of the discriminant analyses for the BAT’s accuracy in predicting
FCAT2 scores was over 80% for the content areas of reading and science and 77% for the
content area of mathematics. However, for high school students taking the EOC Algebra
I test, the accuracy of prediction was only 64% for the first BAT and 69% for the second
BAT. These results suggest that benchmark assessments may be more accurate with
scores generated from elementary students than those generated from high school
students. The results of the bivariate correlations between BAT scores and EOC scores in
Biology I and geometry were not as high as the previous correlations. The correlation
coefficients reported for the relationship between geometry BAT scores and EOC scores
were .53 and .63 for the two BATs administered. Correlation coefficients reported for the
Biology I scores (BAT and EOC) were .66 and .75. Squaring those coefficients results in
coefficients of determination ranging from .28 to .56, which are not very predictive.
Consequently, one of the few studies that examined the predictive ability of benchmark
assessments for the content area of biology for high school students found the benchmark
assessment not useful in predicting EOC scores.
As one segment of a mixed-methods research project, Payne (2013) examined
relationships between benchmark assessment scores and EOC state test scores of
American Indian students enrolled in Bureau of Indian Education’s South and Eastern
State Region schools. Specifically, Payne (2013) sought to determine if the Algebra I,
English I, and biology benchmark assessment scores were reliable predictors of the
Algebra I, English I, and biology EOC scores for a group of high school students. In
Payne’s study, Algebra I, English I, and biology were semester long courses in which
benchmark assessments were administered twice during the semester. While Payne stated
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that the second benchmark assessment was given in April, one month before the EOC,
the author failed to disclose the month of the first benchmark assessment. Unlike the
benchmark assessments used in the current study which were developed by a vendor, the
benchmark assessments used in Payne’s study were developed by teachers of the school
districts. The sample for this segment of Payne’s (2013) included 44 students enrolled in
Algebra I, 52 students enrolled in English I, and 68 students enrolled in biology. The
students were either in the 9th, 10th, or 11th grade.
Bivariate correlations and multiple regression analysis were used to examine the
relationships between the respective benchmark assessment scores and the EOC scores.
The results of the bivariate correlations revealed statistically significant relationships
ranging from .33 (English I) to .69 (biology). For the multiple regression analyses, the
two benchmark assessment scores served as the predictor variables and the EOC scores
served as the criterion variable. Similar to the findings of the bivariate correlations, the
multiple regression analyses resulted in three statistically significant prediction models
that explained 50% of the variance in EOC Algebra I scores, 30% of the variance in EOC
English I scores and 57% of the variance in EOC biology scores. Moreover, in each case,
both benchmark assessment scores were statistically significant in terms of contributing
to the prediction model. Consequently, Payne concluded that the benchmark assessments
used in the district were reliable predictors of the district’s EOC scores.
Summary
The high stakes attached to the results of state mandated tests has led school
districts throughout the nation to search for ways to ensure that their students are
receiving adequate preparation to be successful on the assessments. Many districts have
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turned to the use of benchmark assessments as one means of preparing students for state
mandated tests. When used properly, benchmark assessment scores have been found to be
reliable predictors of some state assessment scores.
The vast majority of research on benchmark assessments have been in the content
area of reading with elementary aged students. Many of these studies, conducted even
before the proliferation of state mandated tests, have found that the benchmark
assessments are reliable predictors of reading performance. Since NCLB and the
mandated state tests, researchers have begun to examine the usefulness of benchmark
assessments as predictors of state test performance. However, most of the studies still
focus on elementary students and most often the content areas of language arts and
mathematics. The results of these studies have varied with only a few studies finding
strong relationships between the scores on benchmark assessments and the scores on state
tests. Most of the studies found small to moderate relationships. The review of the
literature did result in locating two studies that specifically investigated the relationship
between EOC state tests and associated benchmark assessments. However, the results of
the studies were not consistent with each other. Payne (2013) concluded that the
benchmark assessments were predictive of EOC performance while the results of
Clement and colleagues (2012) study were less conclusive.
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METHODOLOGY

The purpose of this study was to determine if benchmark assessment scores could
be used as a predictor of state assessment scores. Chapter III describes the methods and
procedures that were used to fulfill the purpose of this study. The organization of this
chapter is as follows: a) research design; b) participants; c) instrumentation; d)
procedures, and e) data analysis.
Research Design
A correlational research design was used to answer the following research
questions:
1.

How accurately do fall ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?

2.

How accurately do winter ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?

3.

How accurately do spring ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?

In correlational research, the researcher studies the relationships among two or
more quantitative variables to determine whether scores on one variable varied
systematically with the scores on another variable. According to Fraenkel and Wallen
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(2009), “correlational research designs are commonly used either to help explain
important human behaviors or to predict likely outcomes” (p. 329). Positive relationships
indicate that either high scores on one variable are associated with high scores on the
other variable or that low scores on one variable are associated with low scores on the
other variable (Fraenkel & Wallen, 2009). Negative relationships indicate that high
scores on one variable are associated with low scores on the other variable. The
magnitude of the relationship, whether positive or negative, is indicated by a correlation
coefficient, ranging from -1 to +1. The positive and negative signs indicate whether the
relationship is positive (+) or negative (-) and the closer the correlation coefficient is to
the absolute value of 1, the stronger the relationship. When strong relationships are
found, according to Fraenkel and Wallen (2009), researchers are able to predict scores on
one variable (criterion or dependent variable) based on the scores of the other variable
(predictor or independent variable).
In addition to correlation coefficients, correlational research also includes a more
advanced set of techniques, such as simple linear regression, that allow researchers to
describe predictable relationships among variables (Mertler & Vannatta, 2010).
According to Mertler and Vannatta, simple linear regression, involving one dependent
variable and one independent variable, is primarily used to develop an equation that can
be used to predict scores on a given dependent variable for all members of a population.
For the purpose of this study, simple linear regression correlational research was
used to develop an equation to determine if the ELS Biology I Benchmark Assessment
scores were a reliable predictor of Mississippi Biology I SATP2 scores. In which case,
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the ELS Biology I Benchmark Assessment scores served as the predictor variable and the
Mississippi Biology I SATP2 scores served as the criterion variable.
Participants
This study used archived data of the Alpha School District which is located in
East Central Mississippi. The total high school enrollment for the district was
approximately 1,300 during the 2012 – 2013 academic school year. The data used in this
study were the ELS Biology I Benchmark Assessment scores and the Mississippi Biology
I SATP2 scores of 212 ninth and tenth grade students who were enrolled in Biology I
during the 2012 – 2013 academic year. The population consisted of 100 female students
and 112 male students. The racial composition of the group was 83 % African American
and 17 % Caucasian. Of the students who took Biology I that year, 86% qualified for
free or reduced lunch.
Instrumentation
The archived data used for this study were gathered by two instruments, the ELS
Biology I Benchmark Assessments and the Mississippi Biology I SATP2. The ELS
Biology I Benchmark Assessment was generated by ELS using questions from past
versions of the Mississippi Biology I SATP2. Therefore, the design and instrument
properties are identical for the two data sources for this study with the exception of the
frequency in which they are given. The ELS Biology I Benchmark Assessment was
given three times during the 2012 – 2013 academic year while the Mississippi Biology I
SATP2 was given only once. Both assessments were untimed and consisted of multiplechoice items.
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The Mississippi Biology I SATP2 is a state-wide assessment and students’
performance on this assessment is reported by numerical scores as well as performance
levels. The performance levels for the Mississippi Biology I SATP2 are Advanced,
Proficient, Basic, and Minimal. According to MDE (2011b), students who scored at
Advanced perform beyond the requirements for success in Biology I. Students who
scored at Proficient demonstrate a solid academic performance in Biology I. Students
who scored Basic demonstrate partial knowledge in Biology I, and students who score
Minimal inconsistently demonstrate the knowledge or skills for mastery in Biology I.
In terms of reliability and validity, according to MDE (2008), the Mississippi
Biology I SATP2 is a valid and reliable measure of student content knowledge and
achievement in Biology I. The Mississippi Biology I SATP2 has an internal consistency
coefficient ranging from 0.87 to .092 and well documented evidence of content,
construct, and criterion-related validity (MDE, 2008).
Procedure
Upon school district and Mississippi State University Institutional Review Board
(IRB) approval, the researcher gathered ELS Biology I Benchmark Assessment and
Mississippi Biology I SATP2 scores from the district and recorded in an electronic,
password protected data file. After all scores were linked, (ELS Biology I Benchmark
Assessment scores and Biology I SATP2 scores), student names and identifiers were
removed.
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Data Analysis
SPSS version 21 was used to analyze all data at the .05 alpha level. To answer
the research questions that guided this study, data were analyzed using both descriptive
and inferential statistics. Frequencies, means, percentages and standard deviations were
used to summarize ELS Biology I Benchmark Assessment and Mississippi Biology I
SATP2 scores. Simple linear regression was used to develop an equation to predict
Mississippi Biology I SATP2 scores based on ELS Biology I Benchmark Assessment
scores. There are four assumptions associated with simple linear regression. The first
assumption is that the level of measurement of each variable, in this case, the ELS
Biology I Benchmark Assessment and the Mississippi Biology I SATP2, is at least
interval. The second assumption, the assumption of linearity, is that the relationship
between the independent variable and the dependent variable is linear. The third
assumption, normality, is that the scores on the variables are normally distributed and the
final assumption is that of homoscedasticity. Homoscedasticity is “the assumption that
the variance in scores for one continuous variable is roughly the same at all values of
another continuous variable” (Mertler & Vannatta, 2010, p. 33). The first assumption
was met because the scores on the ELS Biology I Benchmark Assessment and the
Mississippi Biology I SATP2 were all at the interval level. The remaining three
assumptions, linearity, normality and homoscedasticity was tested with bivariate
scatterplots and Kolmogorov-Smirnov statistics prior to data analysis.
The simple linear regression analysis produced not only a correlation coefficient
but also a coefficient of determination and information that was used to develop a
prediction equation, all at the .05 alpha level. This equation, found to be statistically
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significant, was used to predict Mississippi Biology I SATP2 scores for known ELS
Biology I Benchmark Assessment scores.
Summary
Chapter III described the methods that were used to answer the three research
questions that guided the study. These research questions were designed to determine if
the ELS Biology I Benchmark Assessments represented an adequate measure to predict
Mississippi Biology I SATP2 scores for a group of ninth and tenth grade students
attending one school in one Mississippi school district. To answer the three research
questions, a simple linear regression correlational research design was used.
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CHAPTER VI
RESULTS

The academic achievement of students in the United States has been a national
issue of concern for decades. Increasing student achievement has been an issue not only
in the educational arena, but also in the political arena. The purpose of this study was to
determine if benchmark assessment scores could be used as a predictor of state
assessment scores. This chapter presents a descriptive summary of scores on the
measures (three benchmark assessments and the Mississippi Biology I SATP2) that
provided the data for this study and the results of the data analysis used to answer the
following questions:
1. How accurately do fall ELS Biology I benchmark scores predict the
Mississippi Biology I SATP2 scores for high school students?
2. How accurately do winter ELS Biology I benchmark scores predict the
Mississippi Biology I SATP2 scores for high school students?
3. How accurately do spring ELS Biology I benchmark scores predict the
Mississippi Biology I SATP2 scores for high school students?
Prior to data analysis to answer the three research questions, descriptive statistics
were computed to describe fall, winter, and spring ELS Biology I Benchmark Assessment
scores and Mississippi Biology I SATP2 scores for the participants who provided data for
this study. Data were also screened to determine if assumptions associated with data
41

analysis were met. This chapter is organized in three sections. The first section,
Descriptive Analysis and Pre-Analysis Data Screening, presents a description of the mean
scores and correlations among measures for each of the measures and the results of preanalysis data screening. The second section, Research Questions, presents the results of
data analysis and the answers to the research questions. The final section, Summary,
presents a summary of the research findings.
Descriptive Analysis and Pre-Analysis Data Screening
Descriptive Analysis
The number of scores archived for each measure varied. The SATP2 had the
highest number of recorded scores (n = 212) and the fall Biology I benchmark assessment
had the lowest number of recorded scores (n = 184). Tables 1 and 2 display the
descriptive statistics for each of the four measures used in this study. As evidenced in
Table 1, the winter benchmark assessment (taken in December 2012) had the highest
mean score (m = 647.69). A score of 647 (corresponding to the basic range of scores)
indicates that on average, the students had a basic understanding of biology content
knowledge. The mean score for the SATP2 was also 647, indicating students had a basic
understanding of biology content knowledge at the end of the Biology I course. Although
the scores indicate only a basic understanding of Biology I content, the average scores are
considered passing scores.
Both the ELS Biology I Benchmark Assessment and the Mississippi Biology I
SATP2 provided proficiency levels (advanced, proficient, basic, and minimal) that
correspond to any given score. Table 2 displays the frequency and percentage of
occurrence for the four proficiency levels for the sample of this study. As observed in the
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figures in the table, for the fall and spring ELS Biology I Benchmark Assessments and
the Mississippi Biology I SATP2, the majority of students scored below proficient (94%,
66%, and 53%, respectively). The number of students scoring below proficient on the
winter ELS Biology I Benchmark Assessment was slightly below half (47%). Table 3
displays the results of the Pearson Product-moment correlation coefficient analysis. As
indicated in Table 3, the relationships between the different ELS Biology I Benchmark
Assessments and the SATP2 were small to moderate. The winter and spring ELS Biology
I Benchmark Assessments were positively and moderately related to the SATP2,
indicating that systematically, as scores on one measure increased, scores on the other
measure increased. However, examination of the relationship between the fall ELS
Biology I Benchmark Assessment scores and the SATP2 scores revealed a small,
negative relationship. This finding indicates that as fall ELS Biology I Benchmark
Assessment scores increased, SATP2 scores decreased. A follow-up to this finding
examined the relationships among the three (fall, winter, spring) ELS Biology I
Benchmark Assessment scores and found that the fall ELS Biology I Benchmark
Assessment scores were also negatively related to the winter and spring ELS Biology I
Benchmark Assessment scores, while the relationship between the winter and spring ELS
Biology I Benchmark Assessment scores were positively related (see Table 4).
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Table 1
Descriptive Statistics for Fall, Winter, Spring and SATP Scores
Fall
N

184

Winter
166 195

Spring

SATP2
212

Mean

627.99

647.69 642.96

647.86

Std. Deviation

16.15

10.18 11.13

9.99
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Table 2
Descriptive Statistics for Proficiency Levels
Assessment
Fall ELS Biology I Benchmark
Assessment
Minimal
Basic
Proficient
Advanced
Total

Frequency

Valid
Percent

Cumulative
Percent

108

58.7

58.7

65

35.3

94.0

11

6.0

100.0

0

0

184

100.0

18
60
87
1
166

10.8
36.1
52.4
.6
100.0

10.8
47.0
99.4
100.0

53
76
66

27.2
39.0
33.8

27.2
66.2
100.0

195

100.0

36
77
90
9
212

17.0
36.3
42.5
4.2
100.0

Winter ELS Biology I Benchmark
Assessment
Minimal
Basic
Proficient
Advanced
Total
Spring ELS Biology I Benchmark
Assessment
Minimal
Basic
Proficient
Advanced
Total
Biology I SATP2
Minimal
Basic
Proficient
Advanced
Total
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17.0
53.3
95.8
100.0

Table 3
ELS Biology I Benchmark Assessment Scores and Mississippi Biology I SATP2 Score
Correlations

SATP2

Fall

Winter

Spring

SATP2

-.255**

.539**

.662**

1

Sig. (2-tailed)

.000

.000

.000

N

183

166

194

Pearson Correlation

212

** Correlation is significant at the 0.01alpha level (2-tailed).

Table 4
Correlations Among ELS Biology I Benchmark Assessment Scores
Fall
Winter
Spring

Pearson
Correlation
Sig. (2-tailed)
Pearson
Correlation
Sig. (2-tailed)

Fall
1

Winter
.105
.184
1

Spring
-.270**
.000
.632**
.000
1

Pre-Analysis Data Screening
Simple linear regressions were deemed as the most appropriate statistical
procedure to use to answer the three research questions that guided this study. However,
there are four assumptions that should be tested prior to analyzing data using a simple
linear regression. The first assumption, that the data represent at least interval level data,
was met by the nature of the data. The assumption of normality was tested with the
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Kolmogorov-Smirnov statistic. The assumptions of linearity and homoscedasticity were
tested by visually inspecting scatterplots.
The results of the Kolmogorov-Smirnov test indicated that neither of the measures
were normally distributed and the assumption of normality was violated. Examination of
descriptive statistics indicated that all of the measures except for the fall Benchmark
Assessment were negatively skewed. Table 5 displays the results of the KolmogorovSmirnov test for each of the measures. Examination of scatterplots also revealed that the
assumptions of linearity and homoscedasticity were also violated. As observed in Figure
1, the points are not dispersed evenly by the line of reference. Figure 2 displays the
scatterplot matrix for the relationships between the independent variables (fall, winter,
and spring Benchmark Assessments) and the dependent variable (SATP2). As observed
in Figure 2, the plots do not display elliptical shapes that are typical when measures are
linear and normal. Consequently, test of the three of the four assumptions revealed
violations. However, according to Tabachnick and Fidell (1996) violations of these
assumptions does not render the regression analysis invalid, it only weakens the analysis.
Furthermore, statistician Tate (1992) indicated that violations of normality may be
ignored with large sample sizes.
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Table 5
Kolmogorov-Smirnov Test of Normality
Assessment

Kolmogorov-Smirnov
Statistic

Fall Biology I Benchmark Assessment
Winter Biology I Benchmark
Assessment
Spring Biology I Benchmark
Assessment
SATP2

Figure 1

.361
.208

184
166

.000
.000

.127

195

.000

.091

212

.000

Scatterplot of Dependent Variable: SATP2.

48

df Sig.

Figure 2

Scatterplot Matrix of Benchmark Assessments and SATP2 Scores.

Research Questions
The following section, organized by research question, presents the results of data
analysis used to answer the research questions that guided this study. For each of the
research questions, data (Biology I Benchmark Assessment and SATP2 scores) were
analyzed using simple linear regressions.
Research Question 1
Research question one asked how accurately the fall ELS Biology I Benchmark
Assessment scores predicted the Mississippi Biology I SATP2 scores for high school
students. To answer this research question, a simple linear regression was conducted
with fall ELS Biology I Benchmark Assessment scores as the predictor variable and
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Mississippi Biology I SATP2 scores as the criterion variable. Regression results indicated
a statistically significant model for predicting Mississippi Biology I SATP2 scores, R² =
.065, R²adj = .060, F(1, 181) = 12.62, p < .001. This model accounted for 6.5% of
variance in Mississippi Biology I SATP2 scores. The equation that resulted from this
model is: Mississippi Biology I SATP2 score = 743.77 - .152(fall ELS Biology I
Benchmark Assessment score). Consequently, while the model was statistically
significant, it is not very accurate in predicting SATP2 scores because only 6.5% of the
variance in SATP2 scores are explained by the fall ELS Biology I Benchmark
Assessment scores. A summary of the regression model is presented in Table 6 and Table
7 presents the coefficients summary.
Table 6
Summary Regression Model for Fall ELS Biology I Benchmark Assessment Scores
Model
1

R

R Square

Adjusted R Square

Std. Error of the Estimate

.255a

.065

.060

9.31

a. Predictors: (Constant), Fall ELS Biology I Benchmark Assessment Scores
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Table 7
Coefficients for Regression Model for Fall ELS Biology I Benchmark Assessment Scores

Model
(Constant)

Unstandardized
Coefficients
B
Std. Error
743.77

Fall ELS Biology
I Benchmark
-.152
Assessment
Scores
a. Dependent Variable: SATP2 Scores

Standardized
Coefficients
Beta

26.83

.043

-.255

t

Sig.

27.73

.000

-3.55

.000

Research Question 2
Research question two asked how accurately the winter ELS Biology I
Benchmark Assessment scores predicted the Mississippi Biology I SATP2 for high
school students. To answer this research question, a simple linear regression was
conducted with winter ELS Biology I Benchmark Assessment scores as the predictor
variable and Mississippi Biology I SATP2 scores as the criterion variable. Regression
results indicated a statistically significant model for predicting Mississippi Biology I
SATP2 scores, R² = .290, R²adj = .286, F(1, 164) = 67.00, p < .001. This model
accounted for 29% of variance in Mississippi Biology I SATP2 scores. The equation that
resulted from this model is: Mississippi Biology I SATP2 score = 324.29 + .501(winter
ELS Biology I Benchmark Assessment score). Consequently, the model was statistically
significant and it is moderately accurate in predicting SATP2 scores. A summary of the
regression model is presented in Table 8 and Table 9 presents the coefficients summary.
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Table 8
Summary Regression Model for Winter ELS Biology I Benchmark Assessment Scores
Model
1

R

R Square

Adjusted R Square

Std. Error of the Estimate

.539a

.290

.286

8.01

a. Predictors: (Constant), Winter ELS Biology I Benchmark Assessment Scores

Table 9
Coefficients for Regression Model for Winter ELS Biology I Benchmark Assessment
Scores

Model
(Constant)
Fall ELS Biology
I Benchmark

Unstandardized
Coefficients
B
Std. Error
324.29

39.66

.501

.061

Standardized
Coefficients
Beta

.539

t

Sig.

8.18

.000

8.19

.000

Assessment Scores

a. Dependent Variable: SATP2 Scores

Research Question 3
Research question three asked how accurately the spring ELS Biology I
Benchmark Assessment scores predicted the Mississippi Biology I SATP2 for high
school students. To answer this research question, a simple linear regression was
conducted with Spring ELS Biology I Benchmark Assessment scores as the predictor
variable and Mississippi Biology I SATP2 scores as the criterion variable. Regression
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results indicated a statistically significant model for predicting Mississippi Biology I
SATP2 scores, R² = .438, R²adj = .435, F(1, 192) = 149.39, p < .001. This model
accounted for 44% of variance in Mississippi Biology I SATP2 scores. The equation that
resulted from this model is: Mississippi Biology I SATP2 score = 273.07 + .583(Spring
ELS Biology I Benchmark Assessment score). Therefore, the answer to research question
three is this statistically significant model is moderately accurate in predicting
Mississippi Biology I SATP2 scores. A summary of the regression model is presented in
Table 10 and Table 11 presents the coefficients summary.
Table 10
Summary Regression Model for Spring ELS Biology I Benchmark Assessment Scores
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Table 11
Coefficients for Regression Model for Spring ELS Biology I Benchmark Assessment
Scores

Model
(Constant)
Spring ELS Biology I Benchmark
Assessment Scores

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

273.07

30.69

.583

.048

Beta

.662

t

Sig.

8.90

.000

12.22

.000

a. Dependent Variable: SATP2 Scores

Summary
Chapter IV provided a description of the fall, winter, and spring ELS Biology I
Benchmark Assessment scores, SATP2 scores and the relationship between those
measures. Chapter IV also presented the results of three simple regressions that were used
to determine if and how accurately the ELS Benchmark Assessment scores could predict
the SATP2 scores. The results of the analysis indicated that the average score of each
benchmark assessment and the SATP2 assessment corresponded to a range of scores that
represented a basic understanding of Biology I understanding. Examination of
percentages of students’ scores in each of the proficiency levels revealed that for most of
the assessments, the majority of students scored below the proficient level. The only
assessment where less than half of the students scored below proficient was the winter
ELS Biology I Benchmark Assessment. For that assessment, 47% of the students scored
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below proficient. The large percentage of students scoring in the bottom two levels
explains the non-normality finding when data was screened prior to running the
regression analysis.
Pre-analysis data screening revealed that three of the four assumptions of the
regression analysis were violated. However, according to Tabachnick and Fidell (1996),
violating the assumptions does not render the analysis invalid; it only weakens the
analysis. Consequently, simple linear regressions were conducted to answer the three
research questions that guided this study. The results of the regression analysis revealed
three statistically significant regression models and three regression equations that can be
used to predict Mississippi Biology I SATP2 scores.
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SUMMARY AND CONCLUSIONS

School districts across the nation spent vast amounts of money on ways to
increase student achievement. To meet the demands of NCLB and to better prepare
students for state tests, many school districts have incorporated benchmark assessments
as a means of monitoring students’ progress. The purpose of this study was to determine
if benchmark assessment scores could be used as a predictor of state assessment scores.
If benchmark assessments are found to be valid measures for predicting scores on
state-wide assessments, then school personnel and leaders could use the information to
improve their teaching and student learning. Moreover, the results of the benchmark
assessments would provide information that would inform school personnel of their
progression toward meeting AYP.
Chapter V is organized into three sections. The first section presents a summary
of the study including the major findings. The second section presents conclusions based
on the findings of the study. The final and concluding section of Chapter V presents
recommendations based on the study and the findings of the study.
Summary
As a result of the mandates associated with NCLB, the Alpha School District
implemented multiple strategies to increase student academic achievement in the district.
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One of the strategies implemented by the district was the use of benchmark assessments
to monitor and gage student learning. One area of particular concern for the district was
the vast number of students failing to demonstrate proficiency on the SATP2 Biology I
assessment. According to MDE (2012b) in 2011, well over half of the students in Alpha
School District who took the SATP2 Biology I assessment scored in the Basic or below
range. Consequently, in spite of the massive amounts of the district funds and time on
benchmark assessments, there is little evidence to suggest that they help to improve
student learning or that they justify the vast resources spent on them. The purpose of this
study was to determine if benchmark assessment scores could be used as a predictor of
state assessment scores. To fulfill the purpose of this study, the following research
questions were developed:
1. How accurately do fall ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?
2. How accurately do winter ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?
3. How accurately do spring ELS Biology I Benchmark Assessment scores
predict the Mississippi Biology I SATP2 scores for high school students?
This study employed the correlational research design to answer the research
questions. Specifically, simple linear regressions were used to answer the research
questions. Archived Mississippi Biology I SATP2 and ELS Biology I Benchmark
Assessment scores were retrieved from the district for 212 ninth and tenth students who
were enrolled in Biology I during the 2012 – 2013 school year. The scores were then
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entered into a SPSS electronic data file and analyzed to produce descriptive statistics and
simple linear regression models.
The results of data analysis revealed that for both the Mississippi Biology I
SATP2 and ELS Biology I Benchmark Assessment, the average scores indicated a basic
understanding of Biology I content. The results also revealed statistically significant
relationships between the Mississippi Biology I SATP2 and all three benchmark
assessments (fall, winter, and spring). Two of the relationships were positive (Mississippi
Biology I SATP2 and winter and spring ELS Biology I Benchmark Assessment) and the
other relationship was negative (Mississippi Biology I SATP2 and Fall ELS Biology I
Benchmark Assessment). The results of the three simple linear regressions computed
revealed three statistically significant models for predicting Mississippi Biology I SATP2
scores using ELS Biology I Benchmark Assessment scores (fall, winter, and spring).
Regression models were then used to develop three equations for predicting Mississippi
Biology I SATP2 scores. However, the accuracy of ELS Biology I Benchmark
Assessment scores in predicting Mississippi Biology I SATP2 scores varied by ELS
Biology I Benchmark Assessment time (fall, winter, spring).
This study was conducted at only one high school and not all the participants took
all three benchmark assessments, thus limiting generalizability. Because science was
recently added to the content area of state assessments, there is little research on the
effectiveness of benchmark assessments in science. The researcher conducted the current
study to add to the field of benchmark assessments in the area of the sciences.
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Conclusions
This section of Chapter V presents the conclusions drawn from the study. This
section begins with specific conclusions by research question and ends with more
generalized conclusions.
Research Question 1: How accurately do fall ELS Biology I Benchmark
Assessment scores predict Mississippi Biology I SATP2 scores for high school students?
The results of data analysis to answer Research Question 1 indicated that there
was a statistically significant model for predicting Mississippi Biology I SATP2 scores.
However, this model did not provide any practical significance because it only accounted
for 6.5% of the variance in Mississippi Biology I SATP2 scores. In which case, over 90%
of the variance was left unexplained. Moreover, inspection of the bivariate correlation
coefficient of the relationship between the fall ELS Biology I Benchmark Assessment
scores and the Mississippi Biology I SATP2 scores revealed a negative, but small
relationship. This negative relationship means as scores on one measure increased, the
scores on the other measure tended to decrease. In other words, students who perform
well on the fall ELS Biology I Benchmark Assessment tend to perform poorly on the
Mississippi Biology I SATP2. That being the case, it appears that the results of the fall
benchmark assessment provide little, if any, useful information for Alpha School District.
The findings for Research Question 1 are inconsistent with the findings of all other
studies reviewed in that there were no other studies that found negative relationships
between the benchmark assessments and the other criterion measure. Consequently,
based on the results of data analysis for Research Question 1, it is concluded that the fall
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ELS Biology I Benchmark Assessment is not useful for predicting Mississippi Biology I
SATP2 scores for Alpha School District.
Research Question 2: How accurately do winter ELS Biology I Benchmark
Assessment scores predict Mississippi Biology I SATP2 scores for high school students?
Similar to the results of Research Question 1, the results for Research Question 2
revealed a statistically significant model for predicting Mississippi Biology I SATP2
scores. The model obtained explained 29% of the variance observed in the Mississippi
Biology I SATP2 scores. Still, over 70% of the variance was left unexplained. The
bivariate relationship between the winter ELS Biology I Benchmark Assessment scores
and the Mississippi Biology I SATP2 scores, examined by computing a Pearson r
correlation coefficient, was found to be .54 indicating that the two measures were
moderately related. Although the scores on these two measures was moderate, it was
much smaller than the correlation coefficients found in similar studies that used EOC
Biology I scores as one of the measures. Clement et al. (2012) found correlation
coefficients of .66 and .75 and Payne (2013) found a correlation coefficient of .69.
Therefore, it is concluded that the winter ELS Biology I Benchmark Assessment did not
explain enough of the variance in Mississippi Biology I SATP2 scores to be useful as a
mechanism for predicting Mississippi Biology I SATP2 scores.
Research Question 3: How accurately do spring ELS Biology I Benchmark
Assessment scores predict Mississippi Biology I SATP2 scores for high school students?
The results of the analysis for Research Question 3 indicated that there was a
statistically significant and moderately accurate model for predicting Mississippi Biology
I SATP2 scores. This model is considered moderately accurate in predicting Mississippi
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Biology I SATP2 scores because 44% of the variance in the Mississippi Biology I SATP2
scores was explained by the spring ELS Biology I Benchmark Assessment scores. Of the
three ELS Biology I Benchmark assessments (fall, winter, and spring), the spring scores
were more related to the Mississippi Biology I SATP2 scores than either the fall or winter
scores. This finding was consistent with the findings reported by Smith (2008) for eighth
grade students but not for sixth or seventh grade students. Smith found that for eighth
grade students, the spring benchmark assessment scores were most related to the state test
scores. However, the amount of variance explained by the model was not consistent with
the findings of Smith. Smith (2008) found that the benchmark assessment for Biology I
was not useful in predicting state test scores. Nevertheless, based on the results of data
analysis for Research Question 3, it is concluded that the spring ELS Biology I
Benchmark Assessment is a moderately reliable predictor of Mississippi Biology I SATP
scores.
General Conclusion
In an ideal sense, the use of benchmark assessments can be viewed as a potential
indicator that the Alpha School District employs data driven strategies to inform their
practices. However, as stated by Blanc et al. (2010), the effectiveness of benchmark
assessments is dependent on the data use knowledge and skills of teachers and leaders.
The Alpha School district allocates many resources in terms of time and money to
administer the benchmark assessment. However, the results of this study do not support
the investment the school district has made and is making. The results of this study tend
to suggest that either the ELS Biology I Benchmark Assessment is not aligned with the
Mississippi Biology I SATP or that the teachers and principal of Alpha School District
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have limited knowledge in terms of using the benchmark assessment data to modify and
refine their practices. Consequently, based on the results of this study, the Alpha School
District may want to revisit its use of the ELS Biology I Benchmark Assessment.
Moreover, based on the results of this study, the following two recommendations are
offered:
1. Since the fall administration of the benchmark assessment was not very
accurate in predicting scores on the Mississippi Biology I SATP2, it is
recommended that the school district consider not giving the fall
benchmark assessment. This will save time and allow teachers more
instructional time with students.
2. It is recommended that the teachers receive more professional
development in using the results of benchmark assessments.
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